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ABSTRACT 

The Environmentally Conscious Manufacturing 
Technology Transfer and Training Initiative (ECMT3I) is a cooperative 
effort among education and research institutions in New Mexico to 
analyze problems in transferring environmental technologies from 
Department of Energy laboratories to small and medium enterprises 
(SME's). The goal of the ECMT3I is to understand how SME's transfer 
technology into their facilities and how assistance providers, such 
as community colleges, can develop partnerships with the SME's to 
enhance technical and educational activities. Through initial surveys 
and pilot projects, ECMT3I discovered that most SME's in New Mexico 
did not currently view community colleges, universities, and federal 
labs as sources of training, information, or problem solving. As a 
result, the ECMT3I developed a model for transferring information 
from assistance providers to SME's, focusing on the elimination of 
duplication of efforts and the strengthening of communication. Key 
elements of the model include the establishment of a primary contact 
for SME's requesting assistance, the cooperation of all assistance 
providers to work together as a team, the use of New Mexico's State 
Technology and Assistance Resource System (STARS) as a central 
database for all assistance providers, and the inclusion of the SME 
as a part of the solution.. In addition, SME's are tracked through the 
assistance process via STARS and the model contains a proactive 
marketing component. Appendixes provide a description of the 
IDEF-Zero activity model and charts of the ECMT3l's model for 
technology transfer. (KP) 
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EXECUTIVE SUMMARY 



A. THE ECMPi 

The Environmentally Conscious Manufac- 
turing Technology Transfer and Training Ini- 
tiative (ECMT 3 !) program, sponsored by the 
United States Department of Energy, Office of 
Environmental Restoration and Waste Manage- 
ment and executed through Sandia National 
Laboratories, is charged with the task of per- 
forming an analysis of the problems of trans- 
ferring environmental technologies from the 
DOE laboratories to small and medium enter- 
prises (SME). 



ECMT 3 ! 




The ECMPI Working Group 



In order to establish an effective technol- 
ogy transfer model, an ECMT 3 ! Working Group 
of laboratory personnel and assistance provid- 
ers was established. Participants of the work- 
ing group represented Sandia National Labo- 
ratories, Los Alamos National Laboratories, the 



Manufacturing Productivity Center, the New 
Mexico Council of Independent Community 
Colleges, Santa Fe Community College, the 
Small Business Development Centers, and the 
State Assistance Resource System (STARS). The 
Working Group desired an in-depth under- 
standing of business's attitude about environ- 
mental compliance and what techniques they 
currently used to identify, access, and imple- 
ment environmental technologies. It was also 
deemed useful to understand the environmen- 
tal regulators' perception of the success or fail- 
ure of business's compliance activities. These 
needs were met in two surveys, the results of 
which are detailed in a companion report, New 
Mexico Manufacturing Environmental Survey. 

The Working Group was also concerned 
about the past effectiveness of transfering tech- 
nology from the DOE labs to small and me- 
dium businesses. The desire was to develop a 
technology transfer model that would produce 
a higher success rate than tha+ which currently 
exists. This document reports on that activity. 

B. THE MODEL 

The ECMT 3 ! Working Group was tasked 
with the development of a process to transfer 
Environmentally Conscious Manufacturing 
(ECM) technologies from the DOE complex to 
small- and medium- size business in the state 
of New Mexico. The methodology was to be 
developed using available resources within the 
state in order to transfer technology. 

The Working Group approached the prob- 
lem of developing the process from two angles: 
first, understanding how the small business as- 
sistance program works; and second, what the 
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small business owners' needs are when work- 
ing with either an assistance provider or a tech- 
nical source of information. 

Analyzing how the assistance program 
works resulted in a series of process steps. 
These steps detail the activities that occur to 
move a client from the initial interview to the 
final delivery of the problem solution. This 
process model is detailed later in this report. 

The activities surrounding the Working 
Group's interaction with small business own- 
ers resulted in a well-defined list of thirty re- 
quirements for a successful interface between 
the client business and the assistance provider 
or technical resource. The requirements formed 
the vertical side of a matrix while the process 
steps formed the horizontal axis. This matrix 
was used to correlate requirements with pro- 
cess steps to ensure that the client's needs were 
being met throughout the technology transfer 
process. A few of the more critical examples of 
SME requirements are: 



• One Contact Point 

• Timely Response 

• Easy Communication 

• Low Cost 

• Simple Solutions 

• Training Associated With Technology 



During the development of the technology 
transfer model, the Working Group was sensi- 
tive to the need for eliminating duplication of 
effort among different assistance providers and 
the improvement of communication between 
client, assistance providers, and technical re- 
sources. As a result, the Working Group de- 
cided that since most assistance provider orga- 



nizations had certain strengths, the direction 
should be to emphasize strengths while simul- 
taneously providing a stronger communiaition 
network among assistance providers. Overall, 
the desire was to strengthen the training capa- 
bility of the community colleges, the technical 
implementation ability of the Manufacturing 
Productivity Center, the business planning ex- 
pertise of the Small Business Development 
Centers, etc. Coordinating these activities re- 
quires a central organization, such as STARS, 
to act as an integrator. These two important 
aspects of the model — elimination of duplica- 
tion and strengthening of communication — 
have not been well performed in New Mexico, 
but were considered by the Working Group as 
being crucial to the success of any technology 
transfer program. 

The model begins with the SME contacting 
any of the many assistance providers in the 
state. After a fact-finding interview, the assis- 
tance provider will either service the client, or 
seek assistance from other assistance providers 
through a network of organizations. If the SME 
requires a technical resource, such as a federal 
lab, the assistance provider can act as an inter- 
mediary to secure the technical resource. If 
training is required, the model describes the 
activities surrounding the development and 
delivery of a training package. Several key 
components of the model are: 



• One Primary Contact 

• Assistance Providers Work Together 
as a Team 

• Assembly of the Team is Seamless to 
the SME 

• SME is Part of the Solution 
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This model has several attributes which are 
missing in the old paradigm of providing as- 
sistance to the manufacturing community: 



TheSME Becomes the Central Focus 
of the Activity 

The Assistance Providers are Inte- 
grated 

The SME's Progress is Tracked 
Through the System 
The Model Contains a Proactive Mar- 
keting Component 
The Model Contains a Training Com- 
ponent as a Part of the Technology 
Transfer. 



These concepts in the model meet the iden- 
tified needs of the SME's. If implemented, the 
above model elements will improve the rate of 
successful business and technical assistance 
activities. 

The details of the methodology used to de- 
velop the model and the explanation of each of 
the components of the technology transfer 
model are contained in the following pages of 
this report. 
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SECTION 1 
BACKGROUND 



1.1 STATEMENT OF THE PROBLEM 

Manufacturing Modernization: A Critical 
New Mexico Challenge 

Much has been written about the erosion of 
United States manufacturing competitiveness. 
According to Phil Shapira in Modernizing Manu- 
facturing, New Policies to Build Industrial Extension 
Services, 1 compared with their major international 
competitors, US. firms have been slow to up- 
grade their manufacturing capabilities and meth- 
odologies. The modernization problem is most 
serious among small- and mid-sized firms wiut 
fewer than 200 employees. Shapira documents 
that most are not using available modern manu- 
facturing technologies and safe environmental 
practices and are slow to implement quality con- 
trol methods and improve workforce training. 

There are about 355,000 of these smaller firms 
in the United States, producing more than one- 
half of all value-added in manufacturing. Since 
many of them supply larger firms, this failure to 
modernize adversely affects the entire industrial 
base. 

In Manufacturing Technology in New Mexico, 2 
Graham Bartlett explained that, in the coming cen- 
tury, New Mexico manufacturers will fat : tre- 
mendous competitive pressures. To meet this 
challenge, smaller manufacturers will have to up- 
grade their production systems; implement envi- 
ronmentally conscious manufacturing techniques; 
enhance design capability; improve management 
and management coittrol techniques, product flex- 
ibility, and product quality; reduce product cost; 
seek new markets; and invest in improving 
workforce skills in order to maintain their focus 
on quality and productivity. 



The National Coalition for Advanced Manu- 
facturing (NACFAM) released a white paper 3 fo- 
cused on a strategy for federal and state govern- 
ment in areas of manufacturing competitiveness. 
To quote the Coalition: 

It must be recc>gnized that competitiveness and 
productivity are inextricably related. In ad- 
vanced industrial societies, manufacturing 
productivity is the primary engine of eco- 
nomic growth and a prime determinant 
of a nation's standard of living. Thus, 
without growth in manufacturing productiv- 
ity, the standard of living of the American 
people will markedly decline. 

The list of requirements for modernization for 
a manufacturer is long. Failure to implement a 
significant portion of the litany of necessary re- 
quirements for modem manufacturing can mean 
dwindling markets and eventually, closed doors. 
One of the fastest growing and rapidly changing 
requirements is related to environmental regula- 
tion compliance. Implementing a pollution pre- 
vention, process waste assessment, or energy re- 
duction program is required because of the 
significant cost savings as well as marketing op- 
portunities that it offers. And yet, we find that 
half of the small companies in New Mexico have 
never seen an environmental regulator, are not 
familiar with the regulations, and, in fact, don't 
even know which chemicals on their premises 
are hazardous. Those that are familiar with the 
issues many times do not know where to go for 
help. (See the companion report, New Mexico 
Manufacturing Environmental Survey.) 



In the coming century, New Mexico manufac- 
turers will face tremendous competitive pres- 
sures. 
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1 .2 TECH TT \NSFER PROBLEMS AND 
FAILURES 

The requirements to be a competitive manu- 
facturer can be overwhelming for any business, 
but especially a small company. To be success- 
ful, most companies need help, but don't know 
how to effectively find it In New Mexico, there 
have been many programs developed to provide 
this assistance. The result was summed up in the 
1992 Governor's Technical Excellence Committee' s 
report on manufacturing and technology, a re- 
view of organizations with a direct or peripheral 
role in economic development through increased 
manufacturing which reveals the following sta- 
tistics. The 2992 New Mexico Statewide Directory of 
Technology-Related Organizations listed 144 organi- 
zations that have a direct or peripheral interest in 
manufacturing economic development efforts in 
New Mexico. At least six of these claim some 
sort of coordinating role. The 1990-1991 Directory 
of Manufacturers lists an additional 105 organiza- 
tions with the same interests. Regrettably, many 
do not appear in the other directory, and more 
organizations are being developed all the time. 



To be successful, most companies need 
help, but don't know how to effectively 
find it. 

With this kind of assistance, our businesses 
should be enormously successful! The truth is 
that most of them have never seen an assistance 
provider and don't even know where to find one. 
This is true especially with respect to diffusion of 
technology (Manufacturing Capabilities, Needs, and 
Markets in New Mexico)*. With an abundance of 
national labs and universities, we should be pro- 
viding some of the best assistance in the country. 
We are not. So what is the problem? 



Some of the problems lie with the manufac- 
turers themselves. Many different factors inhibit 
the utilization of the appropriate technology for 
small- and mid-sized manufacturers. These barri- 
ers to modernization include fear of the unknown, 
fear of loss of jobs, ingrained company practices, 
financial lenders unable to to comprehend the 
impact of technology, finance, and government 
regulations, and lack of skill or knowledge. 

Some of the problems relate to our geogra- 
phy. New Mexico is largely a rural state in which 
geographical isolation cc strains contact with 
technological and educational resources available 
in urban areas. For example, rural areas gener- 
ally lack clusters of employment in technology- 
and research-intensive industries (Rosenfeld, 
Malizia, and Duan, 1988) 5 . Research centers, uni- 
versities, and other information resources are less 
accessible. Networks of scientists, engineers, and 
technical consultants are less dense, and custom- 
ers and vendors are farther away. Local economic 
development agencies tend to have few, if any, 
paid professional engineers or technical staff. 
Managers and owners tend to be conservative 
and not inclined to change established practices, 
workers skilled in new technologies are hard K 
find, and training programs may be poorly de- 
veloped. Additionally, rural banks tend to be 
unwilling tc .-nd money for technologies they do 
not understand. 

Universities, considered to be a vital source 
of technology transfer and training, also contrib- 
ute to the problem With some exceptions, uni- 
versities have placed their highest priorities on 
research and teaching and have generally allo- 
cated few resources to assist technology upgrad- 
ing in manufacturing. The survey conducted by 
the Working Group showed that very few manu- 
facturers considered the universities to be a source 
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of technology or of training in environmental 
technologies. When universities work 
collaboratively with industry, it is usually with 
larger firms who have both technical and finan- 
cial resources to share with faculty researchers 
(Shapira, 1988)* 

Smaller manufacturers rarely provide for- I 
mal training or s'dll upgrading programs I 
for their worker s. I 

With universities and research labs, there is a 
tendency to concentrate the design of their tech- 
nology transfer programs around the technology 
itself. This is analogous to developing and pro- 
ducing a product without considering the cus- 
tomer. The result is frequently a failure. To com- 
pound this problem, many R&D organizations 
believe they already know the needs of small 
businesses and offer their advice and their tech- 
nology based on misconceptions. Consequently, 
they neglect to "listen" to the actual needs of small 
businesses. 

Workforce training is another area of weak- 
ness, both nationally and in New Mexico. Smaller 
manufacturers rarely provide formal training or 
skill upgrading programs for their workers. In 
Modernizing bAanufacturing, 1 Philip Shapira states 
that "smaller manufacturers tend not to partici- 
pate in public training programs, in part because 
public training programs are usually not well 
geared to meet the needs of smaller firms. The 
lack of training, combined with fewer internal pro- 
motion opportunities, means that smaller manu- 
facturers are often unable to develop and retain 
the skilled labor needed to absorb and effectively 
operate new manufacturing technologies." 
Shapira also says that "training is now recognized 
as one of the critical factors in improving manu- 
facturing performance and making effective use 



of technology. This seems to be recognized by 
the [national and state] programs surveyed, since 
making a referral to a training source is the fourth 
most frequently provided type of assistance." 

Finally, the old paradigms of interacting with 
a small business obviously do not work, du 
community colleges and universities are still not 
seen by the SME's as sources for training; we still 
offer seminars for business improvement; and we 
still send out newsletters (the majority of which 
are discarded). We need new and innovative 
ways of communicating with business owners, 
new ways of providing information, and new 
methods for demonstrating new technologies and 
business and manufacturing techniques. How- 
ever, new paradigms of learning and information 
transfer will not occur without integrating the 
government education, business and manufac- 
turing communities. They MUST be included in 
the design team. 

We need new and innovative ways of 
communicating with business owners, 
new ways of providing information, and 
new methods for demonstrating new tech- 
nologies and business and manufactur- 
ing techniques. 

How has New Mexico dealt with this issue? 
If one looks back over the last 15 to 20 years, 
there has been considerable activity. The isrue of 
technology transfer and the desire to provide 
assistance to small businesses has received a great 
deal of attention. In our national labs, many 
programs have been started and then faded away. 
Success in these programs has been predicated 
on the enthusiasm and skill of individuals rather 
than the effectiveness of the institutions. Hence, 
when the individuals went away, so did the pro- 
grams. Sadly, this perpetuated the problem that 
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new programs often repeated the mistakes of 
previous programs. And no one seems to have 
the patience to research and learn from the past 
(or from other states or countries) successes. 

1.3 THE NEW MEXICO ENVIRONMENT 

New Mexico's major manufacturing sectors 
inc. 1- -de electronics, furniture making, food pro- 
cessing, precision machining and metal fabrica- 
tion, jewelry manufacturing and mining. Figure 
1-1 illustrates the geographical distribution of 
manufacturers within the Albuquerque Metroplex 
and those located in other New Mexico commu- 
nities. 




Figure 1-1. New Mexico Manufacturer Size 
Distribution By State Location 



New Mexico's manufacturing base is made 
up of primarily small manufacturers. Figure 1-2 
illustrates the percentages of the relative size of 
the state's industries compared to the national 
company size distribution 

Even though it is a rural state, New Mexico 
has an excellent distribution of community col- 
leges. Figure 1-3 shows the kxation of tl ^com- 
munity colleger, the four major 4-year universi- 
ties, and the two national laboratories. 

The Enviionmentally Conscious Manufactur- 
ing Technology Transfer and Training Initiative 
(ECMPD program, sponsored by the Office of 
Environmental Restoration and Waste Manage- 
ment, United States Department of Energy and 
executed through Sandia National Laboratories, 
is charged with the task of performing a process 
improvement project on the technology transfer 
process of environmental technologies from the 
DOE laboratories to small- and medium-sized 
manufacturers. 

New Mexico has a significant business/ manu- 
facturing assistance infrastructure, but there is 
concern that it is not as effective as it could be. If 
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Figure 1-2. Manufacturing Establishments 
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New Mexico is to become more competitive as 
an economic entity, this infrastructure must im- 
prove. New Mexico has a large number of assis- 
tance organizations and efforts and an enviable 
source of technology from which to draw (the 
National Labs, large manufacturers, etc.). At the 
same time, the impact on the business commu- 
nity has not produced broad-based improve- 
ments. There have been isolated cases of excel- 
lent results, but the grassroots a r e basically 
untouched. There is also concern that many com- 
panies enter the "assistance system" only to be 
bounced from agency to agency until they finally 
give up in despair. 

For example, the STARS (State Technology 
Access Resource System) program was designed 
to become a focal point for business assistance in 
the entire state. This organization would take 
"ownership" of companies entering the system 
and track their progress to ensure that they re- 
ceived the results they needed. The concept is 
sound, but unfortunately the program has not 



fully met its expectations. Greater funding for 
this concept will help ensure the success of our 
state's assistance infrastructure. 

1.4 THE ECMT»I INITIATIVE 

It is critical to understand that the quantity 
and quality of the assistance providers in the state 
are not an issue, but rather the interface between 
the required technologies and the Small and 
Medium Enterprises (SMEs). This process of link- 
ing the two together is the subject of this investi- 
gation. The goal is to improve the process, using 
existing organizations (and not to create new 
ones). 

Figure 1-4 defines the technology transfer link- 
ages. The object labeled 'Technology" encom- 
passes any source of technology or information: 
private industry, university, laboratory, etc While 
technology resources may have a great depth of 
knowledge and capability, they are generally 
shallow in any particular discipline. Hence, they 
do not have a large number of knowledgable 
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people in one area to make available to solve a 
particular type of problem. If large numbers of 
SMEs needed assistance in one particular con- 
cept, the technology resource would be over- 
whelmed. 

Likewise, the "intermediary" has a large num- 
ber of members: the Manufacturing Extension 
Program, the Small Business Development Cen- 
ters, the 2-year community colleges, the Coopera- 
tive Extension Services, the State Economic De- 
velopment Department, etc The intermediaries, 
who are generally business assistance providers, 
are well represented in most New Mexico rural 
communities and have close community ties. 
While they may not have all the answers to tech- 
nical questions, they have much better access to 
the sources of technology than do most SMEs. 
The direct link between the SMEs and the tech- 
nology does not occur very often, but when it 
does it is usually the result of some personal 
connection between an SME organization and a 
source of technology. 

The intermediaries use a variety of organiza- 
tions to communicate with the SMEs. Depending 
on the geographical location or the specific in- 
dustry, intermediaries work through trade asso- 
ciations, suppliers, utilities, banks, CPA's profes- 
sional organizations, etc., to communicate with 
clusters of SMEs. The link between the interme- 
diary and the technology resource is enhanced 
through entities such as STARS, the Federal Lab 
Consortium, NASA's Regional Technology Trans- 
fer Centers, and others. 

Here in New Mexico, our greatest success ap- 
pears to be through intermediaries. An SME goes 
to an assistance provider, who in turn has con- 
tacts inside the technology organization and can 
make the connection. The goal of this project is to 



strengthen the link between the SMEs and the 
intermediaries and between the intermediaries 
and the sources of technology. 

1.5 PROJECTS GOALS AND OBJECTIVES 

The premise of the ECMPI program is that 
process technology transfer between sources of 
technology and the SME could be improved. A 
distinction is made between technology transfer 
for commercialization and process technology, 
which includes any advanced knowledge, tech- 
nology, techniques or methodologies that, if pro- 
vided to the SME, would improve the SME's 
manufacturing or business processes. The objec- 
tive of the ECMPI program is to define and work 
toward a client-centered technology transfer 
model The term client centered is crucial in the 
effort, since it alters the frame of reference from 
the technology-centered efforts used in the past. 
To develop a client-centered technology transfer 
model requires that the client be considered the 
customer of the business and technology assis- 
tance provider organizations in the state, and that 
considerable effort be expended in understand- 
ing the SME's needs and requirements. 

The Working Group determined that the suc- 
cess of the program design required an in-depth 
model of the process from the time a client re- 
quests assistance until this assistance is provided. 
This requires a complete understanding of the 
SME's needs and requirements for an interface 
between the SME and the assistance provider/ 
technology resource. The requirements and the 
process model are then correlated with a matrix 
to ensure that all the SME's concerns are met with 
the proposed model. The next step verifies the 
model through small pilot projects. 
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1.6 MODEL DESCRIPTION 

The model begins with, the SME's entry into 
the assistance provider's system. This system 
consists of the many government-funded entities 
designed to help business solve technical, busi- 
ness, and regulatory problems as shown in Fig- 
ure 1-5. Once the SME makes contact, he will 
either be serviced or, if the contacted agency can- 
not provide the service, be referred to STARS. 




Figure 1-5. Customer Choices 



STARS will, through its active network, find the 
proper agency or source of technology required 
to meet the SME's needs. Depending on the com- 
plexity of the problem, the model describes dif- 
ferent approaches to gathering the required re- 
sources to solve the client's needs. 

Providing service to the client is as varied as 
the types of problems presented. The model de- 
scribes services as basic as providing information 
to research into a difficult problem, involv- 
ing research engineers and scientists, fi- 
nance experts, training capabilities, and 
technology implementation specialists. 
How these resources are assembled and a 
procedure for integrating their capabilities 
to solve the SME's problem is described in 
detail later in this report. 

The Working Group understands that 
providing a service network is not suffi- 
cient A more proactive stance is required 
to move New Mexico business and indus- 
try to "World Class" standards. A proactive 
stance means marketing the technology. In 
Section 3 the marketing node of the model 
describes the outreach activities of the as- 
sistance providers, which is based on an 
understanding of how companies in spe- 
cific industries communicate with each 
other and with the outside world and cur- 
rent practice issues. Then, using this estab- 
lished communications network, the assis- 
tance provider will develop a marketing 
plan to raise the awareness of SMEs about 
the requirements needed to be more com- 
petitive and about the resources available 
to assist them. 
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SECTION 2 
METHODOLOGY 



2.1 DEFINING THE PROBLEM 

Although many programs designed to trans- 
fer technology out of research facilities have been 
developed, few have been successful. The thrust 
of these programs was either technology-centered 
or organization-centered, but rarely client or cus- 
tomer-centered. Conversely, the ECMPI Work- 
ing Group assessed that the technology transfer 
model had to be designed to answer the SME's 
needs and requirements. They also believed that 
the technology transfer system had to leverage 
knowledge of the expert by transferring the 
knowledge to an assistance provider, who could 
then transfer the concept to the SME. This keeps 
the expert from being inundated with requests 
for help from every SME in the state! 

Finally, the ECMPI Working Group decided 
that traditional methods of providing training to 
SMEs rarely work Consequently, they investi- 
gated alternative methods of education and train- 
ing to more effectively meet the SME's needs. 

2.2 DEFINING THE SCOPE 

Since defining everyone's needs in the entire 
state was an overwhelming task, the ECMPI 
Working Group decided to develop a model 
based on one industry and, after the successful 
prototyping of the concept, expand it to other 
types of industries. It was decided to focus on 
the jewelry industry and their issues with envi- 
ronmental compliance to pilot the technology 
transfer project. This industry is predominately 
considered a Small Business that employs fewer 
than 20 people in any one organization. It was 
also predicted that this industry would have prob- 
lems representative of other small businesses in 
other industries. 



The following are some of the justifications 
for using the jewelry industry to provide input 
for developing the model: 



1 Total employment in NM is 2000 jobs 
(does not include unlicensed opera- 
tions) 

Total wages in 3rd quarter of 1992 was 
$7.9 Million 

Technology needs: solvent substitution, 
waste water monitoring, stack exhaust 
monitoring 

Training needs: environmental regula- 
tions, safety courses, hazardous mate- 
rial training 

Pending Zero Silver Discharge law. 



2.3 DEVELOPING A WORK PLAN 

The following tasks were identified as key 
activities in the development of the model: 

• Identify the key environmental compliance is- 
sues as seen by the SMEs and the state and 
local regulators. This task would be imple- 
mented by administering a survey. 

• Identify the SME's requirements for an inter- 
face with the assistance provider's network 
This was accomplished through interviewing 
many small businesses. 

• Develop a model of the technology or infor- 
mation transfer and assistance process. The 
analysis and model building was accom- 
plished by working sessions with a variety of 
assistance providers. 

• Identify weaknesses in the model from the 
SME's perspective. This was accomplished 
through the use of a matrix that correlated 
process steps to SME requirements. 
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2.4 EMPHASIS ON THE CUSTOMER 

The approach used to facilitate this exercise 
was to translate the term SME or client into "cus- 
tomer" and then apply Total Quality Manage- 
ment (TQM) tools* to reach a better understand- 
ing of how to satisfy the customer's needs. The 
first step was to get to "know" the customer, and 
understand his/her issues, needs, business, and 
technology risks. In addition to the survey, many 
company visits were conducted, complete with 
plant tours and one-on-one communications. The 
following companies opened their doors to Work- 
ing Group members: 



• Antony Williams, Santa Fe 

• Raychester, Socorro 

• Enchantment Jewelry, Albuquerque 

• Castings on Parade, Albuquerque 

• The Bell Group, Albuquerque 

• Mesilla Valley Diamond & Gold, Mesilla 

Valley 

• Native American Coop, Zuni 

• Nambe Mills, Santa Fe 

• Eight Northern Indian Pueblos, San 
Juan 

• All Indian Pueblo Council 



fMHonahlpa: 

© Strong 
O Medium 
A Weak 



•QFD - A TOOL FOR TQM 
Quality Function Deployment, or QFD, is one 
of the many tools used in Total Quality Manage- 
ment, or TQM. Parts of the QFD methodology were 
modified to provide the planning tool used in de- 
veloping the technology transfer model. QFD, as 
used by the Working Group, is a system for trans- 
lating client requirements into assistance providers 
network requirements. QFD starts with client re- 
quirements, which are usually loosely stated quali- 
tative items, such as quick response to inquiries, 
knowledgeable intermediaries, ability to facilitate 
SME networks, etc. In order to implement technol- 
ogy transfer, the Working Group needed to con- 
vert the vague client requirements into actionable 
internal assistance provider network requirements. 
Next, the required process steps involved in pro- 
viding the technology transfer service or assistance 
were determined. The client requirements and the 
process steps are arranged in a matrix, which is 
sometimes referred to as ihe house of quality be- 
cause of the roof-like structure on top. The house 
can be divided into many rooms for analysis pur- 
poses, but for this project, we only used the pri- 
mary matrix and the roof. 



Com* 
O Strong* 
O Positive 
X Negative 
X S*ong- 



Process 
>v Requirements 

Customer N. 
Requirements 




Analyze Problem | 


Explore Alternatives 


Evaluate Alternatives 


Develop Solutions | 






Intermediary is Knowledgeable 




O 


0 


o 






Determine if Solution Exists 




0 










Partnering/Networking 














Technotoy Resource is Unbiased 




0 


0 


0 


0 




Solution is Root Cause 




o 


0 


0 


0 




One Contact Point 




0 










Intermediary Listen to SMEs 




o 










Communication - Easy 














Timely Response 




0 


0 


0 


0 
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After the plant visits, the Working Group 
brought in a half dozen small business owners 
for a meeting and put them through a structured 
brainstorming session on how to deal with the 
federal laboratories. The result was a definitive 
list of requirements (from the SME's perspective) 
for a successful technology transfer between labs 
and small business. The following companies and 
organizations participated in the discussion: 

• Raychester of Socorro L 

• The Bell Group I 

• NM Metal Smiths' Association I 

• Nambe Mills p 

• NM Silver Users Association 1 

• All Indian Pueblo Council I 

This list, along with the information gathered 
from the survey and plant visits, was developed 
into "Customer Requirements" that would form 
the foundation for the process model evaluation. 

Figure 2-1 gives the complete list of customer 
requirements along with their definitions. The 
definitions were provided by the SMEs. As much 
as possible, the Working Group tried to use the 
SME's words, in order to avoid interpreting the 
definitions. While the definitions are not always 
formal, they express the feelings of the business 
owners. The SMEs were asked to rank the items 
in the list, using the ranking provided. The fol- 
lowing were the instructions for the ranking: 

"Would you please rate the items on the list 
on their importance for an effective intermediary. 
Please assign a rating of 0 through 5 and enter in 
the space to the right of the term according to the 
following scheme: 

0 - Of absolutely no value at all 

1 - Not important, but wouldn't be a detriment 

2 - Not critical, but nice to have 

3 - Would be an asset for the intermediary 



4 - An important requirement for the interme- 

diary 

5 - Absolutely critical to have this characteristic 

for success" 

Figure 2-2 gives the average ranking of the 
requirements by the SMEs. 

During the process of scoping the project, the 
Working Group decided to concentrate on the 
period of time over which a business owner asked 
for assistance until the solution was implemented. 

2.5 DEVELOPING A PROCESS MODEL 

The decision was made by the Working 
Group to use a modeling methodology that was 
universally understood and had the capability to 
handle the complexity of the model. Because of 
the direct application of the model to technology 
transfer projects throughout the country, and es- 
pecially of concern to Department of Energy and 
Department of Defense projects, the ICAM 
DEFinition (IDEF) modeling technique was 
adopted. A brief tutorial of the IDEF 0 (Activity 
Modeling) methodology is included in Appen- 
dix A to familiarize the reader with the basic con- 
cepts. 

Using the SME's requirements for a success- 
ful interface between him and the assistance pro- 
vider and the identified process steps, a matrix 
was developed. A correlation was made between 
the requirements and the process steps to ensure 
that the model addressed all of the important 
issues. Those areas that show little or no corre- 
lation will be the subject of further study to deter- 
mine how to guarantee that the customers' needs 
are being met. The "roof over the matrix iden- 
tifies process steps which either support each other 
or are mutually exclusive. The Working Group 
did not find any antagonistic process steps, but 
found many which seemed to support each other. 
The matrix is reproduced in Figure 2-3. 
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f, Mafmadlaty'ltKnowladgaable " ' ; 

Ttw concern Je whether tha int»rm«<li«ry c^n learn the technology/;;* 
leguletlonswell enough to transfer It to the bUelneeemin; Coupled 
with this Jafhe need to understand the SME'e proceeees to be able; 
to answer questions 'rid to undenitand possible variations on the - 
technology, 

fa. Initial Contact to Knowledgaabla 

The persoitla knowledgeable about conteote and resoumeeflhet ire 
svaJUbl* wlnthln the efctevThie-wiil u WgM»v«l lntorm»tlon (not 
duelled). ' ^ 

Z Detarmha If Solution Exists 

Verify that theSotutton le not already but there, through-literature - .. . 
war(*ee;f$ir90leme aoived mtothor^du«trla«,<etc„ Vsrlfy the •need K- : 
for research;'- - :// ', ' 

3. - Partnarlng/HaWortong - • , 

The imermetfety^ouM^ y: 
. implemenif^^ appropriate partners 

to h*lp wKh ihe'^proHem.' - - 
A. Technology Resource is. Vnblaoed ' " 

The Intarmadiary mutt aatact^a ttonnoiogy waourca that^Hl talw a 
pro¥otI«>|^#i»^lli<'«Wi^. on anvlronmarrtal lt9ifeB. Taohnlc«t ' 
expertetrtee^tb;;^^ but-rameln- ' • - 

politically neutral, ; - - . 

5. Solution I* Root C$o*4 . 

Englr^red rather than band-aid solutions. OonY want personnel 
protection, but a solution to eliminate personal danger. Want ^ - . 
upstream, pj^actlveieolutlons. . 

6. one Contact Point -' 

SMEe nawa dlfflc«ifiy?id»mityjno the tight pemon tar;he.r^Tjbsy need 
a single pomt<rafarral servicer s daiegetlngbody; one-phone number 
wtth a netvwrfcto other* A eingla point lansadad for cuttomere. 

7. Intermediary N**de to UetantoSMEs ■;' ■ 

Thie requirement has fceen echoed over and over, thai ihe Intermedi- 
ary must try to underatend the SMEe neede. The listening to the 
voice of the cuetomer <s « oontlnuoue process. 

8. Communication (Wort, Butletlzedj Easy to Scan) 

With all of the reeding material *- CEO Woelvee, he must ba able .to . 
- scan It^jutekty. trfck out the relevant toploe, and then access the 
totalis. Thes jjrbblemlie ; {»hatJ;«0;many tlm*e one has to wade • 
through an article to see if the tnfo Is of.any value; This includes ; ; 
training resources, delivery aystarn*. arid other materials. 

9. Timely Reap^»ejs,';V : : :y : \ ' ., ■", .': 
A request for assistance should have an Initial response within 24 
hours end be able to initiate action Within S to 10 working days. An 
emergency ehould be reepdnded to in 2 to 5 days. 

10. Funding Identification '*■-'''.'-■ 

The SMEi alao rieed help from the Intermediary to identify funding 
for the Implementation of the solution. 

ff. Mellactual P.roparty Right* 

This Issue must be clear from the beginning of each project, 
sspecially when the SME ie contributing to the eolutlon. 

12. Not Just Talk » Action 

Many time* the' SME will get talked to death, but [obtain] no 
resolution of tesues. 

13. Intermediary Must ba Neutral 

tt I* essential thai the Intermediary not just be there to make the 

"DOE look -good." 



14. Application ot Technology is Clear 

The technology use must be concise and specific. 



15. 



16. 



Technology Is No Cost or Low Cost 

Since we are working with small manufacturers, we must be 
sensitive to their cash flow requirements and understand that the 
environmental Issues are only one area in which they must Invest. 

Intermediary Includes 
Industry Experts 

I have heart; industry say 
many times that in some 
ureas, private Industry is 
years ahead of the labs. For 
some environmental issues, 
private Industry is forced to 
find effective solutions - and 
quickly. Many small compa- 
nies rely on their raw material 
vendors to keep them 
Informed of the latest 
technology development to 
keep them out of trouble with 
the environment. 

17. Intermediary Must Be Linked 
to the Suppliant 

See discussion above. 

18. Regulation Cost Impact Analysis 

Define and communicate cost issues. Provide this Information to 
both SMEs and the EPA. SME needs information on the cost of 
compliance. 

19. Solutions - Simple 

There is a fear that the Iab9' solutions [involve a] Ph.D approach. An 
example is an SME needed to get silver compounds out of solution. 
A proposed filtration system was expensive. He bought 2 horse 
troughs, where in a few days, 95*. of the compound settles out. 
Cheap, and It meets his needs. 

20. Database ot Resources 

SMEs need a shopping list centered on people, technologies, etc. 
They also need published solutions to problems that recur often. 
Possibly a modem-accessible database 

21. Labs Up to Industry Level 

See above discussion. This may be a good opportunity to help 
transfer technology into the labs. 
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22. mining In New Teohnotogy/OJT 




There neada to be training In naw 
technology (and possibly OJT)— 
training on Implementing 
solutions and naw technologlee, 
computer-baaed manufacturing 
tachnologlaa, ate. through video 
tapta, workshops, trada shows, 
eataime, nswalettere, ate. to 
transfer knowladga. 



. Training 

Tha intermediary should arrange to provide baelo swaransss 
trelntng on currant lesues: baaic education to workers, understand- 
ing the velua of why we need to be concamad about how we uss 
materiale end chemicals, and tha impact of our actlona releted to 
them. The Intsrmedlerlea need to facilitate more partnershipe with 
training orgenlzatione to meet Industry training needs. 

.Communicate Cost to Comply Data 
Need a aingle point clearing house that hae the money to work on 
these lesuss (providing oost of compliance to Industry). 

. Newsletters 

Need mors newslettsr formatted Information sent to different users. 
The newsletters need Informetion from, for example, the Silver. 
Users Association, general Information with Input from teehrrieel 
exparte, and lessons learned from Industry. Need more partnership 
Info to get the newslstters where they should go. 

. Prioritized Issue* and Published Solutions. 
This Is a pro-active approach. Besides hsving it In writing, It should 
be acoeselble on a databaee by modem. 




muet be politically nautrel. 
19. Research • Scientific Impact of Standards 

The intermedlery/expert will identify research sourcs to psrform 
unblssed research Into the effecte of varying levels of contaminants 
on bioioglcel end geological eyetsms. This resssrch would not 
specific el ly support eny one view, but would prsssnt only research 
■ (acts. 

30. Research - Economic Impact of Standards 

irrtermedleryfExpert will Identify resssrch sourcs to perform 
unbleeed reeearch Into tha affects of varying lavele of contaminants 
on soclsl and economic systems. This research would not 
epeclftcally aupport any one view, but would (reeult In the 
acquisition of] ressarch facts. 
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SECTION 3 
RESULTS 



3.1 TECHNOLOGY TRANSFER PROCESS 
MODEL DISCUSSION 

The purpose of the model was to identify the 
process steps required to provide for a success* I 
resolution of a client's request for information, 
technology, or problem assistance. It is assumed 
the client will contact an assistance provider, such 
as the Small Business Development Center 
(SBDC), a Cooperative Extension Service agent, 
the Manufacturing Productivity Center, Economic 
Development, etc. It is further assumed the cli- 
ent does not have the internal capability to solve 
his/her own problem or find the needed infor- 
mation or technology. The client assumes that 
the assistance provider can either supply the so- 
lution or can help the client contact the appropri- 
ate resources. 

The model describes five major activities in 
this process. They are: 



Make Initial Contact 

The client requests help from an assistance 
provider. 

Identify Proper Resource or Expert 

The assistance provider determines where 
the client can receive the best solution to 
his/her need. 

Find the Problem Solution 

This may range from just providing the 
needed infonration or going through a 
process of identifying alternative solutions 
and determining that solution which best 
fits the client 

Prepare and Deliver the Service/ 
Assistance 

This requires putting the knowledge, in- 
formation, or technology into a format that 
is useful to the client. It may require 
modification of the technology, develop- 
ment of training packages, etc. 



Promote Technology Availability 
Awareness 

This is the outreach part of the process; it 
is an admission that even though there is 
wonderful technology available to help 
make any business owner or manufacturer 
more successful and profitable, unless he/ 
she knows what is available and how to 
access it, it is worthless. This step recog- 
nizes that to reach out to the business com- 
munity to make them aware of the ser- 
vices that are available is an ongoing 
marketing and sales activity. The Work- 
ing Group felt that this step in the tech- 
nology transfer process was often over- 
looked and needed to be emphasized. 



These five basic activities are illustrated in the 
model in Figure 3-1. The inputs and outputs are 
detailed in the model but the controls and mecha- 
nisms have been omitted for clarity. (Refer to 
Appendix B for the complete diagram.) 

It is important to note that there are some 
very critical aspects to this model which, if not 
included in practice, will prevent its effectiveness. 
The input into the "Make Initial Contact" and 
'Identify Proper Resource or Expert" activities 
labeled "Intermediary Staff Training'' must pro- 
vide the staff with the skills to conduct effective 
interviews and the knowledge to determine the 
best resources to bring to the client. This training 
is not a one-time exercise; it must be continuous 
and must be a part of the assistance providers' 
budget of time and money. 

Another key aspect of the model is that the 
client is involved throughout the technology trans- 
fer process, including the problem solution and 
determining the best mode of information/tech- 
nology transfer. This aspect emphasizes that this 
is a client- or customer-centered model. 
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Figure 3-2 provides further detail on the Make 
Initial Contact activity. The output of the initial 
interview is submitted to the assistance providers 
network database. In New Mexico it is the State 
Technology Assistance Resource System (STARS) 
that fills this role. Once fully implemented, the 
heart of the STARS network will be its Automated 
Client Management System (ACMS). The STARS 
network is an example of how the system inte- 
gration for statewide assistance providers can 
work. When implemented as described in the 
model, it will provide an easy-to-use communi- 
cation system to receive and provide information 
on clients. The STARS and other similar types of 
network systems will provide the following ben- 
efits for participating assistance providers: 

• Permit the initial assistance organization to 
enter client intake information directly into the 
system and allow any organization to update 
that information as needed. 

• Allow network staff to easily schedule, track, 
and coordinate each client's progress through 
the network by prompting the next client con- 
tact. 

• Provide an easy-to-use E-mail system linking 
all of the assistance organizations in the net- 
work. 

• Automate a system for documenting, over 
time, the economic impact of services provided 
through the network 

• Automate the reporting of client feedback on 
quality issues. 

• Analyze and document the usage, usage pat- 
terns, and effectiveness of the overaU network. 
A well staffed, electronic-based network will 

provide the following for each assistance provider 
in the network: 



• Accurate and current (near real-time) client 
information. 

• A fast, easy way to update and add to that 
information. 

• An ability to track the status of services other 
organizations have provided and/or are pro- 
viding to clients. 

• Timely feedback from clients regarding the 
quality of the services received. 

• Documentation of the economic impact that 
assistance is having. 

• Ability to track industry wide problems. 
An electronic network combines the advan- 
tages of a centralized data collection system and 
distributed client referral system. Each member 
of the network may still make their own referrals 
when appropriate, but it will be easier and faster 
to request a referral through the network when it 
is unclear to the provider where a particular cli- 
ent should be referred. Assistance providers 
around the state will also have the benefit of: 

• Allowing participants to leverage their own 
small business assistance capabilities with 
those of other network members. 

• Allowing participants to use network services 
to document and report the economic impact 
of the services they provide in a standardized 
manner. 

As one examines the model, it can be seen 
client feedback and measurement of results is a 
very important part of the model. The capability 
of continuous improvement in the assistance pro- 
viders system in New Mexico will only be pos- 
sible by establishing metrics and capturing and 
analyzing the data on those metrics. 

In the flow of events in providing assistance, 
Node A3 is the next step of the process. Node A2 
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is the outreach activity and will be taken up last 
in the discussion. Figure 3-3 illustrates the "Iden- 
tify Proper Resource or Expert" activity. After 
the identification of the client's problem, the pri- 
mary contact will either identify resources based 
on their own experience with similar problem 
solutions, turn the client over to a network, such 
as STARS, or work through the network to de- 
velop a list of potential resources. The resource 
(such as a national lab, a community college, etc.) 
is contacted, the problem is explained, and the 
resource is asked if they have the expertise and 
the time to assist the client. If they agree to help, 
they are given the client's name and phone num- 
ber and asked to contact the client and set up a 
meeting. During the initial meeting between the 
client and the resource/ expert, the assistance 
provider may or may not be present During this 
meeting, both the client and the resource will come 



to common agreement as to the nature of the 
problem, the requirements for a solution, and the 
expectations of both parties with respect to their 
role in finding and implementing a solution. 
Because it is impossible to train every resource or 
expert, it is wise for a trained assistance provider 
to coordinate this meeting to ensure that all par- 
ties leave the meeting with complete agreement 
and understanding of roles and expected out- 
comes. 

One must understand that not all of these 
steps will be necessary in every case. Some prob- 
lems are simple enough for assistance providers 
to provide the information immediately or with a 
phone call to the recommended information re- 
source. Or the assistance provider may have the 
capability to provide the technical assistance, in 
which case he/she becomes both the assistance 
provider /intermediary and the resource/expert. 
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The next step, as illustrated in Figure 3-4, is to to the client and do not have a ready-made solu- 

Find the Problem Solution. As explained above, tion, the indicated procedure represents a tradi- 

not every case will go through all of the steps tional problem-solving process. After analyzing 

indicated in the figure. Sometimes the resource/ the problem, the client becomes a participant in 

expert has been through similar scenarios and the resolution. Consequently, he/she must be- 

has already discovered a well thought-out solu- come a partner in determining the best solution, 
tion. However, for those cases that appear unique 
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Node A5 (illustrated in Figure 3-5) assumes 
the possibility of a multi-faceted, complex prob- 
lem solution that may involve technology from a 
national laboratory, modifications by an applica- 
tions engineer/ or financing and training. These 
entities would be identified as the "Delivery 
Team," and the expertise they provide would be 
the 'Type of Service" Staff from the electronic 
network service would be in the position of the 
project manager as needed. In this scenario, the 
national lab scientist/engineer would have to 
transfer the basic technology to an engineer (such 
as a Manufacturing Productivity Center field 
engineer), who would then be able to modify it 
for use by the client. The training personnel (such 
as community college staff) would teach the 
client's personnel how to use it This is what the 
model refers to as "Internal Information of Tech- 
nology Transfer." 



\ properly staffed electronic network system 
will help identify numerous requests for similar 
types of service. In cases where there is no pro- 
prietary information or technology or intellectual 
property rights issues, the Delivery Team may 
consider making the problem solution available 
to everyone. Node A53 (Figure 3-5) provides the 
opportunity to identify a global audience for mass 
information or technology transfer. This may have 
a profound effect on the mechanism for deliver- 
ing the information or technology to the general 
business community. The last step identified in 
the figure is critical: Evaluate the Feedback Data. 
Without this step, the assistance providers will 
never know how well they are meeting the needs 
of their customers. 
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Node A2, "Promote Technology Availability 
Av/areness," is key to industrial modernization 
and continuous improvement It cannot be as- 
sumed that, even with the best designed service 
possible, business will seek the assistance provid- 
ers. In fact, the survey conducted by the Work- 
ing Group showed many business owners do not 
consider the Laboratories or Community Colleges 
as resources for assistance. Consequently, there 
must be a well-coordinated outreach program that 
provides the information to the business commu- 
nity in a well-designed, easily assimilated format 

Business owners are hardworking, busy indi- 
viduals who are inundated with information that 
is often irrelevant to their interests. Hence, the 
assistance providers network and capabilities 
must rise above the "noise" of the general mar- 
ketplace by achieving a well thought-out, care- 
fully designed marketing program. Figure 3-6 



illustrates this process. The first step is to deter- 
mine the modes of communication and the issues 
facing within a specific industry and geographi- 
cal context. Some industries have strong associa- 
tions; others do not Some industries are linked 
through a vendor of common materials or a com- 
mon customer. Some manufacturers meet 
through a strong Chamber of Commerce. For 
each industry or geographical area, Uws commu- 
nication network must be identified and used as 
a major part of the marketing plan. A network 
such as STARS can provide the coordination be- 
tween specific industry, local, state, and national 
technology opportunities awareness efforts. 

Again, a very critical part of the marketing 
effort is to gather feedback to determine the effec- 
tiveness of the various activities. In New Mexico, 
this will be coordinated through STARS. 
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SECTION 4 
CONCLUSIONS 



The Environmentally Conscious Manufacturing Technology Transfer and Training Initiative 
(ECMTT) program, sponsored by the United States Department of Energy, Office of Environmental 
Restoration and Waste Management and executed through Sandia National Laboratories, is charged 
with the task of performing an analysis of the problems of transferring environmental technologies 
from the DOE laboratories to small and medium enterprises (SME). After completion of the study 
and the development of the model, the Working Group came to the following conclusions: 



Conclusion 1 

The ECMH model is client not technology or organization, centered. The development of the 
model started with an investigation of the clients' needs and concerns. Many discussions were held 
with small business owners, both individually and in groups, for the purpose of specifying the 
characteristics of an intermediary who would meet the communication requirements of the small 
and medium business. These "Customer Requirements" were used to verify the process of provid- 
ing assistance to the business/ manufacturing community. 



Impact 

Treating the SME as a customer will provide the following results: (1) The assistance providers 
will develop marketing plans based on knowledge of the customer, (2) The technology transfer effort 
will be conducted based on the SME's needs, (3) Progress in providing assistance and information will 
be measured and tracked, and (4) Increase success rate of technology transfer. 



Conclusion 2 

The New Mexico assistance providers must be networked. Through the use of a system such as 
the STARS Automated Client Management System, the New Mexico assistance providers will be 
electronically integrated to provide communication and tracking capability to provide the client with 
the most comprehensive service possible. 



Impact 

With assistance providers networked the SMEs will receive: (1) Faster service when teaming of 
more than one assistance provider is required or when another resource is sought, (2) Less trial and 
error, as assistance providers can research solutions to similar problems, (3) Less chance of "piling 
through the crack," as their progress is tracked, and (4) More complete access to New Mexico's 
technology base. The assistance provider will benefit by liaving: (V Faster access to other assistance 
providers and sources of technology and information within the state, (2) Summary reports on their 
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clients as needed, (3) Progress reports on the overall effects of the assistance provider network on 
economic development in the state, (4) Identification ofSMEs who have entered the assistance network 
at other points and results of the help provided, and (5) Ability to track industry-wide problems. 



Conclusion 3 ..... . 

In order to gain full advantage of the electronic network service, the system must add value to 
the assistance providers. In exchange for providing information on their projects to the database, 
assistance providers will be able to print out summary reports for their own accountability reporting, 
track involvement of other resources in the process, and retrieve feedback from the client on the 
results of the assistance 

Impact 

See impact under Conclusion 2 



Conclusion 4 

The electronic network service will provide the capability for metrics, measurement, and analy- 
sis. To determine the quality of the assistance provided, a method of measurement must be deter- 
mined and metrics defined that will reflect real improvements in the SME's operation as a result of 
the assistance provided. The network service's role in this process is to obtain this data and provide 
it in a format that is useful to the client and the assistance provider. 



Impact 

Most assistance providers and sources of technology are responsible to some government agency, 
legislature or congress to secure funding. The metrics and summary reporting capability of a central 
integrator will enhance the success of their individual program. In addition, the metrics can be used 
by assistance providers as a tool for continuous improvement of services and as a benchmarking tool 
with other providers around the state. Long-term tracking will help prioritize those industries that 
benefit the most from direct assistance and will provide economic developers with data to support their 
program thrusts. 
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Conclusion 5 

The model includes training for SMEs as a critical component for successful technology transfer. 
Introduction of any new process technology inherently requires a training component This often 
ignored component of technology transfer is firmly imbedded in the ECMT 3 ! model. At this point, 
a team is established to determine the feasibility of addressing the issue and its solution with a 
proactive training program 



Impact 

Training with respect to using technology will: (1) Ensure success of transfer of technology, (2) 
Empower workers to diagnose, maintain, and expand use of technology, (3) Transfer learning to other 
job skills, and (4) Enhance quality of New Mexico's workforce. 



Conclusion 6 

Training of the assistance provider's staff is required to provide maximum service to the SMEs. 



Impact 

Training is the essential ingredient to ensure that the computer network will be used to its fullest 
capability. Training on interview techniques will make assistance providers better able to identify 
critical information and to identify the root causes of client problems as opposed to symptoms. Training 
with respect to managing clients ' expectations will ensure both the client and the provider understand 
and communicate what can and cannot be done. Project management training will assist providers in 
tracking large projects and completing them on-time. Training on where sources of technology, infor- 
mation and training exist will make assistance providers better counselors and more responsive to their 
clients' needs. 



Conclusion 7 

The model assumes service capability must be marketed and sold. Even with the best program 
or product available, the capability to help small business solve problems, locate information, or 
assist them in procuring and using technology must be widely advertised to the business and 
manufacturing sectors. 



Impact 

SMEs will be provided with a more efficient and effective communication channel for exploring 
options to their problems and for assessing potential difficulties. Better marketing will make the 
business owner aware of potential problems, solutions to those problems, and new opportunities to 
improve his business. 
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APPENDIX A 
IDEF MODEL 



A.1 AN IDEF TUTORIAL 

IDEF-Zero Model 

A major advantage of activity modeling is that 
it forces the analyst to think through a system or 
set of operations and to analyze how the pieces 
of the puzzle fit together to make a whole pro- 
cess work for Strategic Business Planning. 

The IDEF activity modeling is an organized 
sequence of diagrams that describes in sequen- 
tial, "telescopic" detail, the work activities being 
performed. IDEF-Zero diagrams graphically 
present elements or activities and their relation- 
ships. The following examples illustrate how to 
read a basic IDEF-Zero diagram Figure A-l ad- 
dresses the basic syntax and configuration. 

A box represents the activity to be performed 
or an input that is transforme I and results in an 
output that is different from the input, a value- 
added transition Arrows, representing objects or 
information required or produced by the activity, 
enter or leave the box. The arrows are constraints 

IDEF-ZERO CHART FORMAT 

CONTROLS 

C2 



C1 



C3 



INPUTS 



12 




MECHANISMS 



Figure A-l. Basic Syntax and Configuration 



that define the boxes, not sequences or process 
flows. The side of a box where an arrow enters 
or leaves reflects its role as an input, control, out- 
put or mechanism. 

Inputs (always on the left) are changed into 
outputs (always on the right) after the activity is 
performed. Controls (always on the top) describe 
the conditions and circumstances that govern the 
way the change is accomplished. Controls might 
be policies, requirements, demands, constraints, 
etc. Every activity box should have at least one 
control arrow. Mechanisms (always on the bot- 
tom) indicate the resource required to perform 
the activity. Mechanisms can also be referred to 
as the means used to transform or add value to 
inputs for outputs. Mechanisms might be em- 
ployees with specific skills, facilities, machines, 
etc 

Figure A-2 illustrates the way an activity is 
"decomposed" into more detailed subactivities. 
Each box in a parent diagram may be decom- 
posed into a set of child dia- 
grams. 

The following is an ap- 
plication of the elements de- 
scribed above to a specific 
activity such as "Make a 
Chair." Figure A-3 is a simple 
illustration of this activity 
OUTPUTS using IDEF terminology and 
methodology. 

Assume that the inputs 
for building this chair con- 
sist of materials and informa- 
tion. While the outputs are 
the finished chair, scrap ma- 
terial and information about 
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Figure A-2. IDEF Decomposition Relationships 



the finished chair are also outputs. The control is 
a descriptive request and the mechanisms are the 
builder's skills and tools. 

A decomposition of this activity is reflected 
in Figure A-4, commonly referred to as a child 
diagram The child diagram expands the parent 
diagram into three activity descriptions consist- 
ing of "Establish Design/' "Obtain Materials," 
aad "Build Chair." Additional relationship detail 
is added to the child that further enhances under- 
standing of the relationships of individual activi- 



ties. Additional detail could be provided for this 
example by a further decomposition of each box 
in the child diagram. 

In summary, this section has provided a brief 
introduction of how the activity modeling archi- 
tecture is developed to help establish a graphical 
snapshot of operations that serve as a basis and 
framework for understanding and analysis. The 
IDEF architecture, when used correctly, becomes 
a road map that helps to highlight those improve- 
ment opportunities that merit attention while at 
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IDEF-ZERO CHART EXAMPLE 



CONTROL 

C1 

1 



INPUTS 



12 




REQUEST 

1 FINISHED CHAIR . _ . 

EA 

SCRAP MATERIAL Q2 OUTPUTS 
Y) INFORMATION ^ 



M1 M2 

MECHANISMS 
Figure A-3. Activity to Produce a Chair 

IDEF-ZERO CHART EXAMPLE (CHILD) 



C1 REQUEST 



83-0453-UN-GO3 




REVIEW 



CHAIR 



SCRAP 



INFORMATION 



01 
02 
03 



BUILDER 



4SKM.«MJN-tW4 



Figure A-4. Produce a Chair Decomposition 
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the same time maintaining sufficient flexibility to 
adapt to any given product/service situation. 

A.2 BUILDING A MODEL THE CONSENSUS 
WAY 

Members of the Working Group developed 
the model in working sessions. After prelimi- 



nary concepts were outlined, the model was dia- 
grammed and formalized. The next session 
started with a review and critique of the formal 
model. Definitions of all activities, inputs, out- 
puts, controls, and mechanisms were developed 
and reviewed by the group. 
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APPENDIX B 
NEW MEXICO TECHNOLOGY 
TRANSFER PROCESS MODEL 
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